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(54) [Tide of the Invention! 

Novel Photoactivating Agent; Novel Bleaching Agent, Novel Disinfecting agent 
(57) [Summary] 

[The^ Purpose) This invention describes photoactivating agents, particularly bleaching or disinfecting agents, 
which contain certain phtalocyantne compounds as active dements, that are effective for bleaching fabrics, 
removing stains, and oontrolliiig bacteria inside or on substrates. c 
[Constitution] Photoactrvating agents, bleaching agents, or disinfecting agents which contain phtalocyanine 
compounds that are shown in general formula * " s . . ■ 
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[Chem 1] 




[Scope of Patent Claim] 

[Claim 1J Photoacthratmg agents which contain phtalocyawne compounds that arc indicated in the following 
general formula (I). 
[Chem 1] 




[In this formula, each X variable independently stands for H, F, OR t Zb~*» SRiZf-i, OR), and SR«, respectively. 
(However. Riand R ? individually stand for a phenyl or a benzyl group. The phenyl or benzyl group can bo 
substituted with C|~Q alkyt group, alkaxy group, carboxyl group, alkoxycarfconyl group, or halogen. Rj and R4 
individually stand for a Cp-C» alkyl group and a CrQ cycloalkyl group, and, Z stands for a sulfonyl group.) 
„ Each Y variable mdependently stands fprORjZJj-m, SR$Zn~q. (R5 and R$ individually stand for a phenyl group 
or a benzyl group. The phenyl or benzyl group can be substituted with C1-C4 alkyl group, alkoxy group, 
carboxyl group, alkoxycarbonyl group, or halogen. Z stands form sulfonyl group.) The variable a is an integer 
between 0 and 3, variables b~q are integers between 0 and 7, and the sum of variables b through q is 1 or greater. 
M stands lor zinc, aluminum chloride, or gallium chloride.) 



Infarin at iop ft IfraiulatioB 
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[Claim 2] Bleaching agents which contain phtalocyanine compounds that are indicated in the following 
general formula (I). 



[Chem 2] 



l r 




[In this equation, each X variable independently stands for H, F, OR,Zb-c, SR^Zf-i, OR* and SIL, respectively. 
(However, R, and R 3 individually stand for a phenyl or benzyl group. The phenyl or benzyl group can be 
substituted with Cr-C 4 alkyl group, alkoxy group, carboxyl group, alkoxycarbonyl group, or halogen. Rj and R4 
individually stand for a CrCjo alky] group and a Q-Qs cycloaJkyl group, and, Z stands for a sulfonyl group.) 
Each Y variable independently stands fcr QRjZj-m and SR^Zi^q. (R5 imd R« h^idually stand ibr a phenyl 
group or a benzyl group. Hie phenyl or benzyl group can be substituted with C|~C< alkyl group, alkoxy group, 
carboxyl group, alkoxycarbonyl group or halogen. Z stands for a sulfonyl group.) JThe variable a is an 'integer 
between 0 and 3, variables b-q are integers between 0 and 7, and the sum of variables b through q is 1 or greater. 
M stands for zinc, aluminum chloride, or gallium chloride.] 

[Claim 3] Disinfecting agents which contain phtalocyanine compounds mat are indicated in the following 
general formula (IX * 
[Chem 3] 




3 
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fln this equation, each X variable independently stands for H, F, OR|Zb-e, SR 2 ZfH QR^ and SR4, respectively. 
(However, R t and R 2 individually stand for a phenyl or a benzyl group. The phenyl or benzyl group can be 
substituted with CpCi allcyl group, alkoxy group, carboxyl group, alkoxycarbonyl group, or halogen. R 3 and R4 
individually stand for a C1-C20 aBryl group and a Cr-Qs cycloaOcyl group, ami, Z stands for a sulfonyl group.) 
Each Y variable independently stands for. OR5Z.Hu and SR^Zn-q. (R* and R* individually stand for a phenyl 
group or a benzyl group. The phenyl or benzyl group can be substituted with CpCi alkyi group, alkoxy 'group, 
carboxy I group, alkoxycarbonyl group, or halogen. Z stands for a sulfonyl group.) Hie Variable a is an integer 
between 0 and 3, variables b~q are integers between 0 and 7, and the sum of variables b through q is 1 or greater. 
M stands for zinc, aluminum chloride, or gallium chloride.] 



[Detailed Explanation of the Invention] 
10001) 

[Areas of Application in Industry] This invention describes photoactivating agents. More specifically, this 
invention describes potential photoactivating agents, which contain certain kinds of phtalocyanine elements as 
active components, mat are effective for bleaching fabrics, removing stains, and controlling bacteria inside or on 
substrates* 

[0002] 

[Existing Technology] It has been reported that water-soluble zinc phtalocyanine compounds or aluminum 
phtalocyanine compounds are effective detergents or bleaching agents for fabrics. (For example, Patent No. 50- 
113479, Patent No. 51-4205* Patent No. 52-155279, Patent No. 53-1 19381; Patent No. 54-135806, Patent No. 
54-145712, and Patent No. 58-150000) 

[0003] It has also been shown that Water-soluble zfac phtalocyanine compounds or aluminum phtalocyanine 
compounds are sometimes effective for controlling bacteria on substrates. (For example, Patent No. 530 19884 
and Patent No. 1*279807) However, these compounds do not always show satisfactory effects and are also 
somewhat expensive. 

10004] 

[The Issues to Be Resolved by the Invention] This invention aims to solve the problems which were stated 
above. The purpose of this invention is to provide more effective photoactivating agents, particularly potential 
compounds for use as bleaching or disinfecting agents, which possess more powerful performance than other 
compounds reported previously. 

10005] 

[Means to Resolve the Issues of Concern] In order to solve the issues stated above, after thorough 
investigation, we found mat certain kinds of phtalocyanine compounds can be potential photoactivating agents, 
particularly bleaching or uninfecting agents, which led us to establish mis invention. 

In this invention, phtalocyanine compounds are substituted with at least an etheralry] group or thioetheralryl 
group, and can also possess either a fluorine group, etheralryl group, mioctheralryl group, or etheraJly! group, in 
which the alryl substituents are sulfonated. 

[0006] 

According to mis invention, the compounds 'which contain the hovel fluorinated phtalocyanine which is shown in 
general formula (I) arc provided as the photoactivating agents. 



Information St Tttmdi Hon 
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10007] 
[Chun 4] 




100081 Ha tius equation, each X variable independently stands forH,F, OR,Zb~e, SRjZf-i, ORj, and SR», 
respecuVelY. (However, Rj and Rj individually stand for a phenyl or benzyl group. The phenyiw benzyl group 
can be substituted with C.-C, alkyl group, alkoxy group, carboxyl group, alkoxycarbonyl group, or halogen. R, 
and R, individually stand for a C,-Cjo alkyl group and aQ-A cycloalkyl group, and, Z stands for a sulfonyl 
group.) Each Y variable independently stands for ORjZj-m, SRsZn-q. (R, and Rs individually stand for a 
phenyl group or a benzyl group. The phenyl or benzyl group can be substituted with C,~C< alkyl group, alkoxy 
group, carboxyl group, alkoxycarbonyl group, or halogen. Z stands for a sulfonyl group.) The variable a is an 
integer between 0 and 3, variables b~q are integers between 0 and 7, and the sum of variables b through q is 1 or 
greater. M stands for zinc, aluminum chloride, or gallium chloride.] 

(00091 The examples for the compounds described above are as follows: X is substituted with a hydrogen 
atom^nuorme atom, roetboxy group, emoxy group, butoxy group, ocryloxy group, cyclohexyloxy group, 
phenoxy group, carboxylphenoxy group, methoxycarhonyl pbenoxy group, ethoxycarbonyl phenoxy group! 
eflKBycarbonyl phenoxy group, benzytoxy group, tolyioxyor xylyloxy group which can be partially sulfonated, 
Plwnoxy group which is substituted with fluorine or chlorine, methyhhio group, ethylthio group, butyithio group, 
oc^dthio group, c^Iohexylthio group, phenylmio group, carboxylphenylthio group, metboxycarbonyl phenylthio 
group, efcoxycarbonyl phenylthio group, benzyhhio group, tolythio or xylylthio group which can be partially 
s^onated. phenylAio group which is substituted with fluorine or chlorine, phenoxy group, carboxyl phenoxy 
group. methoxycarbonylpbenoxy group, ethoxycartonylphenoxy group, benzytoxy group, toMoxy group or - 
^^ ! f° UP m ^ Y M,fc ^ P»*»W group which is substituted with Huonne chlorine, 
pbenytfoo group, carboxylphenylthio group, methoxycarhonyl phenylthio group, ethoxycarbonyl phenylthio 
EecTS^^ ^^P-^ sulfonated, or phenylth^gLp wKXSSdS 
t^ZZr^Z Ti f Ma m >> «h««huun chloride, or gallium chloride. The compounds are also supposed 
to possess 1-16 sulfonyl groups per 1 mol of phtalocyanine compound. PP ^ 

sJS- ^ Phtalocyanine compounds which are used in this Invention and that am 

l^ZfZ^ CD described above. 1U prefaennal phtalocyanine compounds are AosTwhWh 

possess ally! group, Oat are sulfbnmed. Zinc. Aluminum Chloride, or toZmaiJ^^toZfrZ 

MarmMtkin kTrntiUtian 
C310)792-3636/E«Ol0)792-3$42 
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central metaL In addition, one to twenty sulfbnyl groups are introduced to one mole of phtalocyanine compound. 
However, the more suitable compounds are those in which 1~I0 sulfbnyl groups are introduced. 

10011] 

ThcakclctQQ of type A; 

4><»ctakis(phenylthlo>3,6K)c^ 
abhreviation; PcF8(PhS)8 
44KxaaJ^o-methyIph^y1A^ 
abbreviation ; PcF8(o-MePhS)8 
4,5K>rtakij<p-roetIrylph 
abbreviation ; PcF8(p-MePbS)S 

4^K)ctakis(p-fluoTophtnyltluo>3 .OKx^uorophtalocyaniiie 
abbreviation ; PcF8(p-FPhS)8 
4>ccia1ds(c-methoxyiphen^ 
abbreviation ;PcF8(cKMeOPhS)8 
4>c<*akis(p^etho^lpheoylm^ 
abbreviation ; PcF8(p-MeOPhS)8 
4>c<taki<orcarbox^henyltyo^ 
abbreviadoo ; PcF8(o-cPhS)8 r 
4,5-c<takis(p~carbc^phcn^ 
abbreviation ; PcF8(p-cPhS)8 
4>*>ctalus(phenoxy>3,6-cctafluo^ 
abbreviation ; PcF8(PhO)8 
4,SK)ctakis(o-mefry1phenoi^ 
abbreviation ;PcF8(o-MePhO)8 
4,5nDctakis(p-methylphenoxy>3,6^taflucTO 
abbreviation ; PcF8(p-MePhO)8 
4,5-cctataXo-methoxylpbcwx^^ 
abbreviation ; PcF8(o-MeOPhO)8 
4>«>ctakis(p-metboxYiphenoxy>^^ 
abbreviation ; PcF8{p-McOPhO)8 
4,^-octaJds(o-fluoiopbeno^>3,6Voctaf3 
abbreviation ; PcF8(o-FPhO)8 
4£-octakis(o-carboxyipheno}^ 
abbreviatfcm;PcP8(o-cPhO)8 
4>c<ta)ris(p<ajboxYipb^ 
abbreviation ; PcF8{r>cPhO)8 
The ikcjejBp of fypft H; , 

4-tetrakis(phenoxy)-5-tetraki^ 
abbreviation ;PcF8(PhO)4(PhS)4 

4-tetrakis(phen0xy)-5-tea-ak^ . ■ 

Abbreviation ; PcFg(PhO)4(o-MePhS>4 
* 4-tetralds(pneno^>5-ietiBl^ 
abbreviation ; PcF8(PhO)4<p-TPbS)4 
4-tetntfds(o-methoxypheuo^>5^ 
abbreviation; PtFg(c-McOThO)4(c-MeOPIiS)4 
4-tett*kfs(o*»r0Oxwte 
abbreviation ; PcF8(o-cPbO>4<PhS)4 
44etra)o^tetrafhjoropb^ 

6 
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abbreviation ;PcFS(F4PhO)4<phS)4 . 
- 4-tctrakis(mcthoxY>^ 
abbreviation ; PcFS(>leO)4(PhS)4 



abbreviation ; PcFS(PhO)4(F4PfaO)4 
4-tctrakis(phenoxy>5-tctrak^ 
abbreviation ;PcF8(PhO)4(McO)4 ^ 

4-tetrakis(phei^ 
abbreviation ; PcF8(PhO)4(B20)4 

Ihr ifrriftonoflyiMC; 

4^tctrakis(phcnoxy>3 4 > 6-4odecafborophtalocyanino 

abbreviation; PcF12<PhO)4 
4-tetrakis(o-methy^ 
abbreviation; PcF12(o-MePbO)4 

4-tctraius(p-m«thylphcnwgr)-3 A^^ccafluoTophMocyanme • 

abbreviation; PcF120>-MeHiO)4 

4-tetraWs(<>-fhxoio^ 

abbreviation; PcF12(o-FPliO)4 

44etralds(o-metho3g^eno^ 

abbreviation; Pc?12(o-MeOPhO)4 

4-tetxakis(p^etho^henox^ 

abbreviation; PcF12(p-MeOPbO)4 

4-tetraids(OHaub0xyliA^ 

abbreviation; PcF12(o-cPhO)4 

4-tetrakis(p-carb07cyl^^^ 

abbreviation; PcF12Qw5Pb6)4 

The skeleton of type Pi 

4-tctrakis(pbcnoxy)phtalocyaiuiie 
abbreviation; Pc(PhO)4 
44ctrakis(o-mcthylphcnoxy)phtalocvaniiic 

abbreviation; Pc(o-MePbO)4 
4-tctrakis(p-rocthyIphciK>xy)phUlo<^ninc 

abbreviation; Pc(p-MePbO)4 
4-tetrakis(o^fluorophcnoxy)phtaJcK^aiUDO 
abbreviation; Pc(o-FPbO)4 
4^tetrakj<o-metho30T>i»cno^ 
abbreviation; Pc(o-MeOPhO)4 
4^tetrakis(p-metboaypl>*ixtty)p^ 
abbreviation; Pc(p-MeOPbO)4 
4-tetrakla(o-carbo*ypben^ 
abbreviation; Pc(<hcPbO)4 
4-tetrakis(ph«iylthk))ph^ocyani0C 
abbreviation; Pc(PhS)4 
4~tetnrfcis(o-methyIpheiryit&to^ 
abbreviation; Pc(o-MePhS)4 ; 
4-tfiti^is(p-mcthylp^enylthio)phtalocyra 
abbreviation; Pp(p-MePhS)4 
4netralds(o-fhK>rophenyltbio)phta^ 



C510)^S^SSSl«7SM642 
7 
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abbreviation; Pc(o-FPhS)4 

44etraIus<o-methoxypbeiiyh^ 

abbreviation; Pc(o-McOPhS)4 

44etiaids(p-inethox^ 

abbreviation; Pc(p-MeOPhS)4 

4^tiaki$(o-caibaxy^ 

abbreviation; Pc(o-«PhS)4 t ■ - 

4-t*tralris(p-caibo^^ 

abbreviation; Pc(p-cPb!^ ; 

100121 Thesvnthclfcpiocc^ 
JX^^ W03555, Patent W09599, and 

addition, the synthetic procedures for type D will be described as examples. 
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[0013] 
[chem 5) 



•type A Synthetic Method (1) 
(The First Step) 




(The Second Step) 




Compound 6 



9 
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[0014] 
[chejn 6] 

l^pe A Synthetic Method (2) 




<31O)792-3636/Jtat310)792.>642 
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[0015] 

[chem7] j 
Type B Synthetic Method 




The Second Step 



(The HUrd Step) 

r 



R 



XM 



K'F 




(Xj-ORj.SR^OR^orSRJ 



(FhiorDphlhalocyaniDc Represented by 



Conversion to i 
PbthaJocytnine Derivative 



[Compound 8] 



JPBUlBi<> 

(SIO)792-3a36/TnucC310)792-5642 
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[0016] 
[chtm8] 

Type C Synthetic Method 



(The First Step) 




I 

a* 



i : 



O10)792-36SG/Rui(U(9792-3642 
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[0017] In each formula of each step in each synthetic procedure Ri, R 3 , and R« are the same as Rj, 
R* R 3 > R* and R« in general fonnula (I). In addition, m the first step of the synmetic procedure for ^po A, 
the first and the second steps of the synthetic procedure for type B, and Ac first step of the synthetic procedure 
for type C, nitrile derivatives such as acetnitrile and potassium fluoride can be used for the reaction solvent and 
condensing agent, respectively. The reaction condition of the first step for the synthetic procedure of type C is 
the same as the first step for the synthetic procedure of type A, except for me submission ratio for ROH and 10? 
andtetrailuorophtalonitril^ 

100181 In the synthetic procedure for type B, a milder reaction condition is possible, which affords 
incompletely substituted compounds where fluorine partially remains at the 4 position without being substituted 
with OIL These incompJetery substituted compounds can be utilized as die starting materials for the second 
reaction step. The milder reaction conditions can also apply to the second step, which will afford incompletely 
substituted compounds where fluorine partially remains at the 5 position without being substituted with OR or 
SR. These incompletely substituted compounds can also be utilized as the starting materials for the third step. 
The same idea can also apply to the synthetic procedures for type A and C Namely; milder reaction conditions 
will afford incompletely substituted compounds where fluorines partially remain at the 4 or 5 positions without 
being substituted with OR or SR. These incompletely substituted compounds can also be utilized as the starting 
materials for the second steps. In these cases, the final {mtalocyanine compound products are supposed to 
contain incompletely substituted phtaiocyanineS mat partially possess fluorines at the 4 or 5 positions, in addition 
to those at the 3 and 6 positions. However, this contamination does not hinder the compound's performance as 
long as it does not affect their physical properties suclTas solubility. 

[0019] An example for the synthesis of type D compound 
The synthesis of 4-phcnylthipphtalpnitrilc 

In a 100 ml separable flask, 26.0 g (0.15 moQ of 4-nitrophtalonhrile, U2 g (0.15 moi) of thiophenol, and 20 ml 
of N, NKlimethylformamide were mixed. To mis initial mixture, an additional mixture of 1 9 100 ml cjf N, N- 
dimemylformamide and 22.84 g (0.15 mo!) of 1-8- diazabicyclo [5.4.0Jundec-7-ene was added dropwise lover an 
hour at room temperature. After the addition, the reaction mixture was wanned to 100°C and the reaction was 
allowed to continue for an additional three hours. After the reaction was completed, the reaction mixture was 
poured into 500 ml of \% aqueous hydrochloric acid solution and the precipitated solid was washed with water 
and dried in vacuo to afford 3 0 g of the desired yellow cake. (Yield 86.4%) 

(0020] The synthesis of ^trtrfllcisphenvlthioiTinc phtalocvanine 
In a 100 ml separable flask, ;354g; (15 mol) of 4- phenyhmopntmohihSle, 1,44 g (18 mmol) of zinc iodide, and 
benzonitrile were distilled cut to afford solid material. This solid material was washed with 200 ml of methanol 
twice and afforded 3 34 g of me desired green eake. (Yield 88.2%) 

|0021] The synthesis of sulfonated 4-phfrTrytthiophtaloTiiUTlc 
In a 100 ml separable flask, 2.02 g (2 mmol) of 4* tetrakisphenylthio zinc phtalocyanine and 50 ml of 1,1 £2- 
tetrachloroethane was stirred at 80*C The mixture of 25 mi of 1,1^-tetrachloroethane and 2.08 g (8 mmol) of 
chlorosutfbnic acid was added dropwise to the reactkm mixture over 30 minutes. After the addition, me Reaction ' 
inixture was warmed to 140°C and the reaction was allowed to continue tor an additional two : hours, ^fterthe 
reaction was completed, the precipitated solid was washed twice with 200 ml of dichlorom ethane to afford 2A2 g 
of the desired green cake. ' After analysis, this product was found to possess four sulfonyl groups in one 
molecule. Furthermore, this method can also be applied to the other compounds of type D. 

10022] These phtalocyanine compounds mat are described* in this invention are effective pbotoactivating 
agents. They show an excellent light absorption, particularly toward 680^ am. and above, and io -primary and 
secondary effects arc useful for various applications. Particularly, these effects are applicable for bleaching 
fabric*, removing stains from fabrics, and for disinftction. In the cases of bleaching fabrics or removing stains 

i 

} 

(S10)792-SeSe/rkxOtO)792-SS42 
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from fabrics, one can Mow ported methods In the presence of oxygen, water, and under the irradiation of solar 
light or artificial light such as incandescent lamp. 

100231 A method for bleaching and removing stains fiom fabrics follows: fabrics which have stains and dirt 
are treated repeatedly for a certain period of t&ne under the light described above with the detergent solution 
which contain the water-soluble phtaic^yanine compounds described in this mvention. By photoac^ated 
phiaiocyaiune^ w*"* ffld b,eachcs *»ftbrica.. 

[0024] The phtalocyanine compounds in this invention can be used as dfcinfectants, for example, in home 
laundry aiid disinfecting for hospital laundry, ilie mc^ are siim!^ For example, 

the washings are soaked in an aqueous solution containing the water-sphible j>htaJocyanmc compounds th^ wcre 
described in this invention under photo-irradiation. In addition, the phtalocyamne ccmpoimds can be wed for 
disinfection of medical appliances and mstruments, floors in hospitals, walls, and home ftatare. In mis case, 
one method is to coat the aqueous solutions of me ifctaiocyaiime compounds mat are described l» this mvention 
on a surface and the wet surfaces are photo-heated. As an alternative dismfectmg memc^ me phtaloc^me 
compounds in this mvention can be mixed with water of swimming pools or drained water from water 
purification systems to disinfect these waters under photo- hradjation. The following are detailed examples of 
mis invention. ^ 

[0025J 

[Execution Example 1] I . 

(Execution Example 1) A 5 g piece ofcotton clotfi (e.g. a part of a dish towel ) stained with tea was. treated 
in 500 ml of an aqueous solution containing 0.01% of the type C compound with abbreviation ^Fl^hO)4 
(number of me sulfonation: 5) and 1% of a laundry detergent with stirring under irradiation by a 180 W bifiared 
lamp. The cotton cloth was rinsed and dried. The stains on the cotton cloth completely disappeared, 
demonstrating this compound's bleaching effect 

[0026] \ 
(Execution Examples 2-10) the bleaching effect was also examine^ m exactly ^ 

but changing ZnPcF12(KiO)4 in example I with the compounds listed in table 1. The experiments 
demonstrated mat each compound listed in Table 1 has some disinfecting effect 

[0027] 

(Execution Example 1 1) An aqueous solution which contains 0.1 ppm of the type A compound with abbreviation 
ZnPcF8(PhO)8 (number of sulfonation: 13) was prepared in a cooled beaker. A suspension of; yellow 
staphylococcus (Staphylococcus aureus) IFO 12732 was added to the mixture. This suspension cpntomed 
approximately 1067ml of staphylococcus and was nradiated by an infrared lamp located 15 cm? above. 
Afterwards, the dismfectmg effect was examined by checking the number of colonies using the usual agar culture 
method. As a result, it was observed mat the number of staphytococcus decreased to approximately 50/ml, 
demonstrating this compounds disinfecting effect 

[0028] . 

(Execution Examples 12^22) The disinfecting effect was also examined in exactly the same manner as in 
example 11, but changing ZnPcF8(PhO)8 in example 11 with the compounds listed in Tablo 2. Th* yellow 
staphylococcus or coll bacillus (Escherichia ceii) BPO 13500 were used with the compounds in Table 2. As a 
result; the experiments demonstrated that each compound in Table 2 has a dismfecting effect 
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10029] 
(Table 1) 



Execution 
Example 


Structure No. 


Donor C 
CoreMetaJ 


Compound 
Sulfonic Number 


Concentred (Hi (H) 


Bleaching Effect 


2 


A-l 


Zn 


n 


0.01 


0 


3 


A-9 


Ala 


6 


0.001 


A 


4 


A-10 


Zn 


■ 11 


0.01 


Q 


5 


A-15 


Zn 


5 


0.01 


0 


6 


B-l 


caa 


13 


0.01 


o 


7 


G4 


Zn 


4 


041 


o 


8 


G* 


Zn 


5 


10.01 1 


o 


9 


D-l 


Zn 


5 


0.01 


O 


\ 10 


D-9 


Zn 


2. 


0.01 


A 



Bleaching effect confirmed: A 
Bleaching effect confirmed but insuffldenc O 
No Bleaching Effect X 



[0030] 

CTable2) ' i / ' 



Execution 
Example 


Structure No. 


Donor C 
Core Metal 


ompound 

Sulfonic 
Number 


Concentration 
PP 1 


Typcof 

Bacteria 


Density of Bacteria 
after Sterilization 
(UnhVral) 


12 


A-l 


Zn 


12 


03 


B 


150 


13 


A-9 : 


AJC1 


l 6 


0.01 


B 


100 


14 


A-14 


Zn 


7 


0.1 


A 


50 j 


15 


A-15 


Zn 


5 


0.1 


A 


50 


16 


B-l 


Gad 


13 


0.05 


A 


100 


17 


C-l 


Zn 


5 


0.1 


B 


100 


18 


C-6 : 


Zn 


5 


0.1 


A 


50 


19 


D-l 


Zn 


■4 


04)1 


B 


150 


20 


D-9 ; 


Zn 


4 


0.01 


A 


too 



Type of Bacteria A: Staphylococcus Aureus 



B: Escherichia Coll 

\ 
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